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Date:   August 18th, 2009 
 
Prepared by:  Todd Downham, State of Oklahoma DEQ 
 
Site:   Lorraine Refinery, Creek County 
 
EPA ID #:  OKN000606909 
 
 
1. INTRODUCTION 
 
The State of Oklahoma Department of Environmental Quality (DEQ) under the Multi-Site 
Cooperative Agreement (CA# V-00645-01) with the U.S. Environmental Protection Agency 
(EPA), as authorized by CERCLA and as amended by SARA, conducted a site inspection (SI) of 
the Lorraine Refinery Site (CERCLIS # OKN000606909), located in Creek County, Oklahoma. 
The purpose of this investigation was to collect information concerning conditions at the site 
sufficient to assess the threat posed to human health and the environment, to determine the need for 
additional investigation under CERCLA/SARA, and, if appropriate, support site evaluation using 
the Hazard Ranking System (HRS) for proposal to the National Priorities List (NPL).  This 
investigation included reviewing information collected during the site visits, sampling 
environmental media for determination of the presence and extent of hazardous substances on-site 
and the migration of these substances from the site, evaluating and documenting HRS factors, and 
collecting additional non-sampling information.  The SI followed the procedures set forth in the 
EPA Guidance for Performing Site Inspections Under CERCLA, Interim Final, EPA 540-R-92-021 
and will be used in support of a decision by EPA Region 6 as to whether the site warrants further 
investigation under CERCLA (Reference 1). 
 
The project followed the procedures set forth in the Quality Assurance Project Plan (QAPP) 
(Reference 2) and the approved DEQ Quality Management Plan (QMP) for State fiscal year 2009-
10, EPA QTRAK # 09-039 (Reference 3). 
 
 
2. SITE DESCRIPTION 
       
2.1 Location  
The Lorraine Refinery site is located in NW ¼ NW1/4 of S29 T16N R9E and the SW corner of 
S20 T16N R9E in Creek County, Oklahoma.  The site has the coordinates of 35° 50’ 33.37” 
north latitude and 96° 23’ 09.06” west longitude, The site covers approximately 15 acres (Reference 
4). 

The area is bounded to the south and east by the St. Louis and San Francisco Railroad, to the 
west by Sand Creek and highways 66 and 48, and the property extends 5.4 acres north of County 
road E0810. The property is divided into a northern portion and southern portion by E0810 
(Reference 4; Figure 1). 
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2.2 Site Description 
The northern portion of the site is rural land that is no longer in use, while the southern portion of 
the site is utilized by the First Assembly of God Church and one residence. Site access is not 
controlled. There are no fences on the property. There are no schools or day cares located within 
200 feet of the site. The church owning the property has two full time employees. There are 31 
residences within a quarter mile of the site, as well as a hotel with 36 rooms, and an owner, his 
wife and two children all of whom live there full time. The drainage pattern of the southern 
portion of the site is primarily to the west and the drainage pattern for the northern portion of the 
site is to the south. The site is the former location of the Lorraine Refinery, containing multiple 
storage tanks and refinery operation buildings. All refinery tanks and buildings have been 
leveled. The land is primarily pavement, church buildings, grasses, and trees. The southern 
portion of the site is outlined by trees and Sand Creek. There are multiple areas of stressed 
vegetation, barren areas, and visible black tarry waste deposits. The northern portion of the site is 
well vegetated, however the soil underneath the vegetation appears contaminated in addition to 
copious barren areas of black hard material of hydrocarbon nature (Reference 4). 

  
2.3 Previous Investigations and Regulatory History 
There is no information of any regulatory measures taking place at the refinery (Reference 4). A 
preliminary Assessment (PA) was performed at the adjacent property - the former Wilcox Refinery 
(Reference 5). 
 
 
2.4 Operational History and Waste Characteristics 
A detailed title search in the Creek County Clerk office confirms that the property was used in oil 
refinery operations from 1915 until it was bought by the H. F. Wilcox Oil and Gas Company in 
1937. The first recorded owner of the property was Joe Abraham. Mr. Abraham sold the property 
to an industrial owner, the Bristow Oil and Refining Company, which purchased the property in 
May of 1915. The property was then sold to the Continental Refining Company in September of 
1916. J. W. Woodford then received the company in November 1921 and then the property was 
sold to the Lorraine Petroleum Company in July of 1923. At some point, the Lorraine Petroleum 
Company became the Lorraine Refining Company. The Lorraine Refining Company then sold 
the property to Interocean Oil Company in October of 1925. The property was then bought by the 
Producers Oil Company in February of 1929. The Producers Oil Company then sold the property 
to the H. F. Wilcox Oil and Gas Company in June of 1937 as part of an expansion process for the 
Wilcox refinery. According to a report by the ODEQ in 1994, the Wilcox company area then 
totaled 110 acres, all of which was sold to Wendel Sandlin in November of 1963. After this, the 
property in question remained in private ownership (Reference 4). 
 
The Sanborn Insurance Map indicates that the property contained approximately 25 storage tanks 
of various sizes, a cooling pond, and around 10 buildings housing refinery operations. The map 
also indicates that crude oil, fuel oil, gas oil, distillate, kerosene, benzene, and benzene 
(petroleum ether) were all stored on the property by the Lorraine Refining Company. 
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There are several areas of stressed vegetation, barren soil, and spots of tarry waste. In the 
southern portion of the property, the church and its parking lot appear to be where the refinery 
buildings were located (Reference 4). 

The area was once occupied by the refinery. The wastes associated with this type of facility 
include crude oil, tank residues, brine, acid and caustic sludges, heavy metals, petroleum 
products, coke, sulfur compounds, and solvents. Waste management practices are unknown for 
this facility (Reference 4). 
 
 
3. WASTE/SOURCE SAMPLING 
 
3.1 Sample Locations 
After reviewing a Soil Survey of Creek County and historical location of the Lorraine Refinery, the 
background samples locations were determined (References 6, 7; Figures 3).   
 
Table 1 presents sample numbers, locations, and objectives for all samples collected during the SI.  
A total of twenty one soil and sediment samples, two background samples, and two QA/QC 
samples were collected to identify hazardous substances at the site and investigate whether these 
substances have been released into the environment, especially a possible migration of the 
contaminants from the site to Sand Creek and North Canadian River.  Laboratory results indicate an 
area of contaminated soil, which, when triangulated, covers approximately 4 acres.  The area of 
contaminated soil is considered a waste source for the purposes of this SI (Figure 4). 
 
 
3.2 Analytical Results 
The collected samples were analyzed for total metals, including mercury, volatile and semivolatile 
organics using Oklahoma State Environmental Laboratory (SEL) methods and procedures 
(Reference 7 and 8).  
The following samples showed elevated levels when compared to background sample results: 
Samples LSS-5 and LSS-15 showed elevated levels of arsenic. Samples LSS-5, LSS-7, and LSS-17 
showed elevated levels of Chromium. Samples LSS-1(2), LSS-3, LSS-4, LSS-5(6), LSS-17, LSD-
2, and LSD-3(4) showed elevated levels of Lead. Samples LSS-3, LSS-5, LSS-7, LSS-15, LSS-16, 
and LSS-17 showed elevated levels of Nickel. Samples LSS-3, LSS-15, LSS-16, LSS-17, and LSD-
3(4) showed elevated levels of Zinc. Samples LSD-1and LSD-2 showed elevated levels of Copper. 
Sample LSS-17 showed elevated levels of phenanthrene (Reference 9). The analytical data for these 
samples is shown in Tables 2, 3, and 4 of this document.   
 
 
3.3 Sources 
Based on the analytical data presented in Tables 2, 3, 4, and information collected during the 
sampling event, the location, type, and size of on-site source was determined (References 7 and 9; 
Figure 4).  
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After triangulating between sample points [LSS-1(2), LSS-4, LSS-7, LSS-5(6), LSD-3(4), LSS-17, 
LSS-16, and LSS-15], it was concluded that the contaminated soil source area is a polygon and 
covers about 4 acres. Acreage was plotted using Geographic Information System (GIS) mapping 
software (Figure 4). 
 
3.4 Conclusions 
The site area contains elevated concentrations of metals and one organic compound, which could be 
explained by the former activities at the Lorraine Refinery.  The waste is unconfined and could 
migrate off site via ground water pathway, surface water runoff, or in the air.  The presence of 
elevated metals in the sediment samples closest to the site [LSD-3(4)], and from samples LSD-1 
and 2 collected from Sand Creek, might be considered as an indicator of the migration of the 
contaminants to off-site surface waters (Reference 9; Figure 5). 
  
 
4. GROUND WATER PATHWAY 
 
4.1 Hydrogeology 
According to the Creek County Soil Survey, the specific soil series on the Lorraine Refinery site are 
Stephenville and Darnell fine sandy loam with a 4-7 percent slope, oil waste land, and Verdigris silt 
loam (Reference 4). 
 
The Stephenville and Darnell fine sandy loam, sloping, is a shallow upland soil that developed over 
reddish-yellow to red sandstone or interbedded sandstone and sandy shale.  The parent materials 
were slightly acidic to neutral. The Stephenville Darnell fine sandy loams, sloping, are droughty 
and low in natural productivity.  These soils are highly susceptible to erosion.  About 60 percent of 
the acreage consists of Stephenville soils and 40 percent of Darnell soils.  The Stephenville soil 
depth ranges from 20-40 inches.  The first four inches of the Stephenville soil is a grayish-brown 
fine sandy loam with a weak granular structure and slight acidity.  From 4-12 inches, the soil is a 
pale-brown light fine sandy loam that is very friable when moist and loose when dry and maintains 
a slight acidity.  From 12-28 inches, the soil is a yellowish-red sandy clay loam with massive 
structure.  At this point the soil is crumbly and friable when moist and slightly sticky when wet.  
The soil is porous and permeable, and maintains a medium acidity.  From 28-35 inches, the soil is a 
yellow-red sandy clay loam that is friable, permeable, and contains small, soft fragments of slightly 
weathered sandstone with medium to slight acidity.  The bedrock typically begins at 35 inches and 
is a yellowish-red sandstone that is slightly acidic to neutral.  The depth of the Darnell soil ranges 
from 5-20 inches.  The Darnell soil is a pale-brown, light, fine sandy loam that is structure less and 
slightly acidic to a depth of about 10 inches.  From 10-16 inches, the Darnell soil is a medium 
acidic, reddish-yellow fine sandy loam with a lower part that is slightly heavier and contains small 
fragments of partly weathered sandstone.  Past 16 inches, the soil is a neutral reddish-yellow 
bedrock (Reference 4). 
 
Oil-waste land is listed as having contamination by oil and saltwater waste from oil wells.  This 
land is typically gullied and eroded and bare of vegetation (Reference 4). 
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The Verdigris silt loam is mapped on flood plains of streams.  The parent material consisted of 
slightly acid to weakly alkaline alluvial sediments washed from dark soils of the prairies.  Runoff 
is slow and internal drainage is moderate.  The soil is flooded one to three times per year.  The 
surface layer of soil runs about 16 inches deep, and is a dark grayish-brown silt loam that is 
friable when moist and hard when dry, and maintains a slight acidity.  From 16-36 inches, the 
soil is a dark grayish-brown clay loam that is crumbly and friable when moist and hard when dry. 
 At this level, the soil is porous and permeable and maintains a slight acidity to neutral pH.  From 
36 inches on, the soil is a dark grayish-brown clay loam that is friable, permeable, and weakly 
alkaline (Reference 4).  
 
The Lorraine Refinery sits on the Pennsylvanian-aged Barnsdall Formation.  This formation is 
composed of fine-grained sandstone overlain by shale.  Thickness ranges from 80 to 200 ft 
(Reference 4).  At approximately 0.25 miles to the southeast of the refinery, the underlying 
Pennsylvanian-aged Wann Formation and underlying Iola Limestone are exposed.  The Wann 
Formation varies in thickness from 40 to 180 feet and is comprised of shale and fine- to medium-
grained sandstone.  The Iola Limestone ranges in thickness from 15 to 20 feet and consists of a 
calcareous fine-grained sandstone and limestone with some shale. Sand Creek appears to be the 
major drainage basin for the site.  Sand Creek flows southward along the western side of the 
Lorraine Refinery site and begins flowing to the southeast at the southern boundary of this site.  
At approximately 0.25 miles to the southeast of the refinery Sand Creek is associated with 
Quaternary-aged alluvial deposits consisting of sand, silt, clay, and lenticular beds of gravel.  
Thickness in these deposits ranges from 5 to 50 feet (25 feet average).  Because Sand Creek 
crosses the site, localized alluvium may be present at the refinery.  A field of eight wells, which 
may be the public water supply for Bristow, Oklahoma, is located approximately 1.5 miles south 
of the refinery site.  The average well is 200 feet deep and has a water level at 45 feet.  The 
average yield from these wells is 25 to 50 gallons per minute (gpm).  Water quality, obtained 
from Pennsylvanian rocks, is good with 500 mg/L or less of dissolved solids (Reference 4). 
 
The Lorraine Refinery is located 2 miles from Little Deep Fork Creek, which is associated with 
the alluvial and terrace deposits of a groundwater recharge area.  These deposits range in 
thickness from 10 to 50 feet.  The yields from these aquifers are, generally, 10 to 500 (gpm) of 
good quality (less than 1,000 mg/L dissolved solids) water.  Little Deep Fork Creek flows to the 
southeast, draining into the Deep Fork River, a tributary of the North Canadian River.  Depth to 
shallow ground water is 12 to 20 feet, according to records of monitoring wells located within 
two miles of the site.  Based on regional topography, flow direction of surface and shallow 
ground water is to the south/southeast. The Lorraine Refinery is located on the border between 
the recharge and potential recharge area of a major bedrock aquifer - the Pennsylvanian, 
Vamoosa Formation and Ada Group, comprised of fine- to coarse-grained sandstone irregularly 
interbedded with shale.  A potential recharge area includes strata that may be in hydrological 
communication with the bedrock aquifer, so these regions should be protected as well as the 
recharge area proper.  In 2000, 7.34 million gallons of freshwater per day were withdrawn from 
the Vamoosa-Ada groundwater aquifer, 75 percent of which was used for municipal purposes 
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and 25 percent for rural domestic and stock animal consumption.  This quantity is significant and 
represents 10 percent of the fresh ground water withdrawal in Oklahoma for this year (Reference 
4). 
 
 
4.2    Targets 
Updated information regarding municipal water wells was obtained for the purposes of this SI 
and which differs from data gathered during the PA (Reference 4 and 10). 
 
The site is located within the city limits of the City of Bristow.  The City of Bristow obtains its 
municipal water supply from five groundwater wells, located about 1 - 2 miles west of the site. 
There are no municipal water wells contributing more than 40% of the total output of the system, 
which serves an overwhelming majority of the population of the area of interest (Reference 10).   
 
Based on regional topography, flow direction of surface and shallow ground water is to the 
south/southeast (Reference 4). 
 In the vicinity of the site the shallow groundwater most likely migrates and discharges to the 
south into Sand Creek, thereby the groundwater may serve as a source of pollution for area 
surface water.  The nearest drinking water well, which is designated as domestic, is located one 
mile west of the site in the direction perpendicular to groundwater flow; therefore, it is unlikely 
that contaminants from the site would reach the well.  This well, after consideration of the 
mentioned above facts, is considered to be a secondary target.  The rest of the groundwater wells, 
both public and domestic, within the 4-mile study radius are also considered secondary targets 
due to their locations and distance from the site.  It was decided that sampling of the groundwater 
is not warranted for the purposes of this SI (References 4, 7, 10).   
 
The total population served by private wells is described in the table below.  The numbers were 
arrived at by multiplying the number of wells by the estimated average number of persons (2.53) 
within each household in Creek County (References 4). 

 

Private Wells 

Distance from Site (mi) # of Wells Est. Population Served 

by Private Wells 

On-site 0 0 

0 – ¼ 0 0 

¼ - ½ 0 0 

½ - 1 0 0 
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1 - 2 4 10.12 

2 – 3 16 40.48 

3 – 4 26                   65.78 

Total 46 116.38 

 

 

There are five groundwater wells, that compromise the City of Bristow public water supply 
system, located about 1-2 miles west, northwest, and southwest of the site, in the direction 
opposite and perpendicular to groundwater flow. There are no public water wells contributing 
more than 40% of the total output of the system, which serves an overwhelming majority of the 
population of the area of interest. The population was calculated by multiplication of the number 
of households connected to the public water system by the average number of persons per 
household (Reference 10). 

 
 

 
 

Public Wells 
Distance from Site (mi) # of Wells Est. Population Served 

by Public Wells 

On-site 0 0 

0 – ¼ 0 0 

¼ - ½ 0 0 

½ - 1 0 0 

1 - 2 5 3869 

2 – 3 0 0 

3 – 4 0 0 

Total 5                 3869 

16 010



 

 

 

  
 

 
 
11 

 
  

 
 4.3 Analytical Results 
Based on the above mentioned information ground water samples were not collected for the 
purposes of this SI.   
 
4.4 Conclusions 
Primary target wells were not identified within the study area.  Ground water samples were not 
collected for the purposes of the SI due to the locations of private and public wells.  In the vicinity 
of the site the groundwater most likely migrates and discharges to the South into the Sand Creek, 
thereby the groundwater may serve as a source of pollution for area surface water.   
 
 
5. SURFACE WATER PATHWAY 
 
5.1 Hydrology 
The drainage pattern for the northern portion of the site is to the south.  The drainage pattern for 
the southern portion of the site is generally west.  One intermittent stream exists on the site which 
flows east to west and links into Sand Creek.  This point where the intermittent stream joins Sand 
Creek is likely the most significant probable point of entry (PPE).  The PPE occurs in the NE 
corner of the NE corner of S30 T16N R9E. Sand Creek meanders approximately 2 miles east 
until it merges with Little Deep Fork Creek, which is the third surface water body within fifteen 
miles downstream of the PPE.  (Reference 4, Figure 3) 
 
According to gauging station #07243500 located in the NW ¼ of the SW ¼ of S20 T14N R12E 
in Okmulgee County, approximately 25 miles southeast from the site, the annual flow rate of the 
Deep Fork River is 806 cfs. The average annual precipitation in the area is about 37 inches.  The 
2-year, 24-hour rainfall is about 3.8 inches. The site is not located within the 100-year flood plain 
(Reference 4). 
 
 
5.2 Targets 
According to the State of Oklahoma, Sand Creek is considered a Habitat Limited Aquatic 
Community, and a Secondary Body Contact Beneficial Use, as well as having agricultural and 
aesthetic beneficial uses.  Little Deep Fork Creek downstream from Sand Creek is considered a 
Warm Water Aquatic Community, and a Primary Body Contact Beneficial Use, as well as having 
agricultural and aesthetic beneficial uses. The Oklahoma Department of Wildlife Conservation 
lists the Heyburn Wildlife Management Area within the 15-mile target distance.  This area and 
its associated watershed are considered to be sensitive areas (Reference 4). 
 
Several species have been identified within the study area as endangered: American Burying 
Beetle (Nicrophorus americanus), and Interior Least Tern (Sterna antillarum). Species identified 
as threatened or vulnerable are: Woodchuck (Marmota monax), Prairie Mole Cricket 
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(Gryllotalpa major), and Bachman’s Sparrow (Aimophila aestivalis). There are no drinking water 
intakes associated with the surface water pathway (Reference 4).  
 
5.3 Sample Locations 
Six sediment samples were collected during this SI. Two sediment samples were collected from 
the perennial stream (Sand Creek) west of the site: One from the southern portion of the stream, 
downstream from the probable point of entry (PPE), and one at the PPE. One sample was 
collected at the 15-mile downstream location, one collected upstream of the site, and two 
collected from an intermittent stream along the eastern border of the site, which flows into Sand 
Creek. Actual sample locations, time of collections, and justification of the samples are described 
in Table 1 (References 7 and 11, Figures 2 and 3). 
 
5.4 Analytical Results 
When compared to the background sediment sample LSD-5, sample LSD-1 exhibited elevated 
levels of copper, sample LSD-2 exhibited elevated levels of copper and lead.   
LSD-3(4) collected at an intermittent stream near the east boundary of the site exhibited the greatest 
levels of lead and zinc found in the samples that represent the surface water pathway.  
(Reference 9, Figures 4 and 5).  The analytical data for the sediment samples are presented in 
Tables 2, 3, and 4). 
 
5.5 Conclusions 
The presence of elevated metals in the sediment samples LSD-1, 2, 3(4) might be considered as an 
indicator of the migration of the contaminants from the site into Sand Creek. Results for sample 
LSD-3(4) indicate a possible migration of contaminants into an intermittent stream along the 
eastern boundary of the site. Samples were not collected where this intermittent stream converges 
with Sand Creek. The analytical results of the sample collected from the 15-mile downstream 
location segment of Little Deep Fork Creek does not shown elevated levels of the contaminants 
attributed to the site.  (Reference 9, Figures 2, 3, 4, and 5) 
 
 
6. SOIL EXPOSURE PATHWAY 
 
6.1 Physical Conditions 
The site is the former location of the Lorraine Refinery, containing multiple storage tanks and 
refinery operation buildings.  All refinery tanks and buildings have been leveled.  The land is 
primarily pavement, church buildings, grasses, and trees.  The southern portion of the site is 
outlined by trees and Sand Creek. There are multiple areas of stressed vegetation, barren areas, and 
visible black tarry waste deposits.  The northern portion of the site is well vegetated, however the 
soil underneath the vegetation appears contaminated in addition to copious barren areas of black 
hard material of hydrocarbon nature (Reference 4). 
The site covers approximately 15 acres.  The area is bounded to the south and east by the St. 
Louis and San Francisco Railroad, to the west by Sand Creek and highways 66 and 48, and the 
property extends 5.448 acres north of E0810 road. The property is divided into a northern portion 
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and southern portion by E0810.  The northern portion of the site is rural, with one residence, 
while the southern portion of the site is utilized by the First Assembly of God Church and one 
residence.  Site access is not controlled due to lack of fences on the property (Reference 4). 
 
 
6.2 Targets 
There are two residences located on-site. One located next to the church on the southern portion of 
the site, and one residence on the northwest portion. No other residences are within 200 feet of the 
site. There are no businesses, schools or daycare centers located within 200 feet of the site 
(Reference 4).   
 
6.3 Sample Locations 
Eighteen surface soil samples were collected from the former refinery area and one background 
sample collected outside the influence of the site. Eight samples were collected from the southern 
portion of the site and ten collected from the northern portion. Samples were collected near 
former locations of storage tanks and where impact from waste was visible. One sample was 
collected near the main church building, at children’s play area. Soil samples were taken in order 
to determine whether the soil is contaminated and if so, to what extent (Reference 7). Soil samples 
locations are described in Table 1 and depicted in Figures 2 and 3.   
 
6.4 Analytical Results 
Soil samples collected during the SI were analyzed for total metals and the volatile and semi-
volatile organics (Reference 2, 3, and 7).  A concentration greater than three times background for 
arsenic, chromium, copper, lead, nickel, zinc, and phenanthrene, was detected in many soil samples 
collected during the SI, including one sample collected from the children’s play area near the 
church on site (References 9, Figures 4 and 5).  The analytical data for the soil samples are 
presented in Table 2.  
 
6.5 Conclusions 
After triangulating between sample points (LSS-1(2), LSS-4, LSS-7, LSS-5(6), LSD-3(4), LSS-17, 
LSS-16, and LSS-15), it was concluded that the contaminated soil source area has the shape of a 
polygon and covers about 4 acres. Acreage was plotted using Geographic Information System (GIS) 
mapping software (Reference 9, Figures 4 and 5).  
 
 
7. AIR PATHWAY 
 
7.1 Site Conditions 
It is likely that air emissions occurred during the operational period of the Lorraine Refinery; 
however, the only emissions of concern currently at the site are contaminated soil particles and 
volatile organics that could become airborne.  No releases to the air, water, or soil were observed 
nor were any unusual odors detected during the on-site reconnaissance of the site (References 4).  
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7.2 Targets 
The five people on-site are considered the nearest individuals. The estimated population and 
wetland acreage within 4 miles of the site is described in the following table. The estimated 
population between the site and 1/4-mile radius was arrived at by multiplying the number of 
residences by the estimated average number of persons (2.53) per household in Creek County 
(Reference 4). 

 
 

Estimated Population and Wetland Acreage 
 

Distance from site (mi) Estimated Population Estimated Wetland Acreage 

On-site 5 5.37 

0 - ¼ 143 11.03 

¼ - ½ 502 7.18 

½ - 1 2185 49.75 

1 – 2 2042 183.43 

2 – 3 251 339.88 

3 – 4 826 204.62 

TOTALS 5954 801.26 

 
Populations within certain geographic areas were determined by utilizing census data and GIS 
mapping software (Reference 4).  Differences in total population within four miles of the site 
utilizing ground water versus census population data could be attributable to domestic/private wells 
not reported (References 4 and 10). 
 
7.3 Sample Locations/Analytical Results 
Since air sampling is outside the scope of a SI, no formal air monitoring program was conducted 
and no air samples were collected. 
 
7.4 Conclusions 
A release to the air pathway has not been documented at the site, and no hydrocarbon odor was 
detected during the sampling event.  
 
 
8. SUMMARY AND CONCLUSIONS 
 
The Lorraine Refinery site is a historical refinery in Bristow, Oklahoma.  The site passed through 
various refinery co-operations from 1915 through 1937.   
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The site area contains elevated concentrations of metals and one organic compound, which can be 
explained by the former activities at the Lorraine Refinery. It is estimated that approximately 4 
acres, including the church property and its residence, is covered by contaminated soil.  The waste 
is unconfined and could migrate off site via ground water pathway, surface water runoff, or in the 
air. The presence of elevated metals in sediment samples collected from low-lying areas to the west 
and on the eastern border might be considered as an indicator of the migration of the contaminants 
from the site into Sand Creek. The final conclusion as to the migration of contaminants into Sand 
Creek requires an additional investigation. 
 
 Considering the fact that the Lorraine Refinery became part of H. F. Wilcox Oil and Gas Company 
in 1937 as part of an expansion process for Wilcox refining operations, it is proposed for further 
investigations to consider both refineries as one site - H. F. Wilcox Oil and Gas Company.   
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Table 1: Sample Collection 
 
 

Sample 
Number 

Sample 
Type 

Location and Justification Date  Time 

LSS-1 
 

Surface 
Soils 

Former distillate tank location 
Waste and stressed vegetation observed 

04.22.09. 9:44 

LSS-2 
 

Surface 
Soils 

Former distillate tank location 
Duplicate sample of LSS-1 

04.22.09. 9:44 

LSS-3 
 

Surface 
Soils 

Playground area near church 04.22.09. 9:50 

LSS-4 
 

Surface 
Soils 

Former fuel oil storage area 
Waste and stressed vegetation observed 

04.22.09. 9:47 

LSS-5 
 

Surface 
Soils 

Former storage tank area 
Waste and stressed vegetation observed 

04.22.09. 10:18 

LSS-6 
 

Surface 
Soils 

Former storage tank area 
Duplicate sample of LSS-5 

04.22.09. 10:18 

LSS-7 
 

Surface 
Soils 

Southwest area of site 
Waste and stressed vegetation observed 

04.22.09. 10:32 

LSS-8 
 

Surface 
Soils 

Former fuel oil storage tank location 
Waste and stressed vegetation observed 

04.22.09. 9:45 

LSS-9 
 

Surface 
Soils 

Northeast corner of site 
Waste and stressed vegetation observed 

04.22.09. 10:12 

LSS-10 
 

Surface 
Soils 

North end of site 
Waste and stressed vegetation observed 

04.22.09. 9:59 

LSS-11 
 

Surface 
Soils 

North end of site 
Waste and stressed vegetation observed 

04.22.09. 10:16 

LSS-12 
 

Surface 
Soils 

Former crude oil storage tank location 
Waste and stressed vegetation observed 

04.22.09. 10:31 

LSS-13 
 

Surface 
Soils 

Northwest corner of site 
Waste and stressed vegetation observed 

04.22.09. 10:22 

LSS-14 
 

Surface 
Soils 

Former fuel storage tank location 
Waste and stressed vegetation observed 

04.22.09. 9:52 

LSS-15 
 

Surface 
Soils 

Low-lying area south of dyke 
Waste and stressed vegetation observed 

04.22.09. 10:12 

LSS-16 
 

Surface 
Soils 

Southeast corner of north portion of site 
Stressed vegetation 

04.22.09. 10:04 

LSS-17 
 

Surface 
Soils 

Northeast corner of south portion of site 
Stressed vegetation 

04.22.09. 9:54 

LSS-18 Surface 
Soils 

South of main entrance of site 
Waste and stressed vegetation observed 

04.22.09. 9:37 

LSS-19 Surface Near parking lot of turnpike entrance north 04.22.09. 11:43 
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Soils of site 
Background Sample 

LSD-1 Surface 
water 

Sediment 

Sand Creek, southern end of site, east of 
large fuel oil storage tank and cooling 

pond. 
Possible contamination from surface water 

migration  

04.22.09. 11:22 

LSD-2 Surface 
water 

Sediment 

Merger from intermittent waters and Sand 
Creek. 

Possible contamination from surface water 
migration 

04.22.09. 11:18 

LSD-3 Surface 
water 

Sediment 

Ditch south of church that parallels railroad 
Possible contamination from surface water 

migration 

04.22.09. 10:14 

LSD-4 Surface 
water 

Sediment 

Ditch south of church that parallels railroad 
Duplicate of LSD-3 

 

04.22.09. 
 

10:14 

LSD-5 Surface 
water 

Sediment 

Upstream of site, point where Sand Creek 
crosses Highway 48/66 

Upstream sample, outside the influence of 
surface water from site 

04.22.09. 11:43 

LSD-6 Surface 
water 

Sediment 

15-mile downstream sample 04.22.09. 10:30 

 
20 Site Characterization Sample Locations 
2 Background Samples 
3 QA/QC Samples 
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TABLE 2: ANALYTICAL RESULTS FOR CONTAMINATED SOIL SAMPLES (ppm)* 
COLLECTED DURING THE SI  

LSS-#.  
BACKGROUND SAMPLE: LSS-19. 

 
Sample ID # 19 # 1(2) 

 
# 3 # 4 

 
# 5(6) # 7 # 15 

Substance        
Arsenic 

Chromium 
Copper 

1.3 
4.4 
5 

- 
- 
- 

- 
- 
- 

- 
- 
- 

5.1 
13.6 

- 

- 
23.5 
96.5 

12.5 
- 
- 

Lead 
Nickel 

11.5 
2.5 

44.3 
- 

155 
13.5 

513 
- 

52.1 
11.2 

- 
11 

- 
14 

Zinc 14 - 43.8 - - - 63.2 
        

 
 
 
 
 
 
 

TABLE 2(cont.): ANALYTICAL RESULTS FOR CONTAMINATED SOIL SAMPLES 
(ppm)* COLLECTED DURING THE SI  

ER-SS-#.  
BACKGROUND SAMPLE: LSS-19. 

 
 

Sample ID # 19 
 

# 16 
 

# 17 
 

#18  

Substance      
Chromium 

Lead                                 
    

4.4 
11.5 

- 
- 

118 
89.5 

2.0 
- 

 

Nickel 
Zinc 

Phenanthrene 
 

2.5 
14 

<340.0 

 

8.7 
114 

- 

9.8 
119 
862 

- 
- 
- 
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TABLE 3: ANALYTICAL RESULTS FOR SEDIMENT SAMPLES (ppm)* COLLECTED 
DURING THE SI AT THE INTERMITTENT STREAM 

LSD-3(4) 
BACKGROUND SAMPLE: LSS-19 

 
Sample ID LSS-19 

 
LSD-3(4)  

Substance   
Lead 11.5 37.2 
Zinc 14 79.5 

 
 
 
 

TABLE 4: ANALYTICAL RESULTS FOR SEDIMENT SAMPLES (ppm)* COLLECTED 
DURING SI AT SAND CREEK 

LSD-# 
BACKGROUND SAMPLE: LSD-5 

 
Sample ID # 5 

 
# 1  # 2 

 
# 6 

Substance     
Copper 
Lead 

<1.00 

2.5 
2.5 
- 

2.8 
9.6 

- 
- 
 

 
 
 
 
* The above information represents samples which showed elevated levels of contaminants (i. e. 3 
x backgrounds).  The laboratory analyses for all sample points are provided in Reference 9. 
The detection limits for SEL are provided in its Quality Assurance Plan (Reference 8). 
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Figure 1: Site Location Map 
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Loraine Refinery Site, Bristow, Creek Co. Oklahoma 

I 
@ 

Legend 
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~ Playground Area 

D Church 

CJ Site Boundary 

-- Sand Creek 

' 
Former Storage Tank Area 

I 

270 540 Feet 
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Figure 2: Sample Locations   
Site-wide Surface Soil and Sediment  
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Figure 3: Sample Locations   
Off-Site Surface Soil and Sediment  
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Figure 4: Area of Contaminated Soils 
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Figure 5: Sample Exceedences  
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Photo documentation 
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Photographer: Hal Cantwell 
Date: 4/22/09 Direction: Northeast 

 

 
 

Comments: Background Surface Soil Sample Collection north of Site  
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Photographer: Hal Cantwell 
Date: 4/22/09 Direction: West 

 
 

Comments: Sample collection from Playground area near church 
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Photographer: Hal Cantwell 
Date: 4/22/09 Direction: Northeast 

 

 
 

Comments: Sample collection from intermittent stream on eastern border of site 
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Photographer: Randy Brown 

Date: 4/22/09 Direction: North  
 

 
 

Comments: Surface Soil Sample. Waste is visible surrounding sample jars 
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CREEK COIJ;s'TY, OKLAHO:VfA 2l 

.... .. , , . '" ·.·. ' d,h l'.'"""hr ~ ~ ,. , ,·l.nr• ~; fri n.b le whP.n nwi~t, 
l ~ ud 1!1•[ •' lHtlpnt·L \\-lwll dr,,· ; ~li~hUy a.eid . 

•,. .' 1 . . .. : .. <'.1:<.' <-h · l• rllll' ll lu ·a vy elay, mottkd with 
· ;I . ·•. · L ' ·<I , "'I '··II"" i>'l' limwn: IV<':tk bloeky struelure: 

""'! ""'' ' '".\ '·· rv ' ' ick .v wlu·11 moiFt , extremely hard 
'· ,, I• • ' · 1' ·'"" 1.~ l" ' ~'"" ' aJ,Jn: m c·dium acid. 

t '/ " · ' f,. · . "'"'ll··d '-' r:1.1' a11d li 1l:ht •Jiin:-brtJwn heavv 
. ! ., .. "" : "''"' '"" I sl iii· wlwn w <>t ; very 'lowly per-
,. d.\.- . '"·ld\1 ,,..,.\ i11 ''PI,..,. part, rwut.ral inlow<.·r part. 

'ill• !.11•· . ... r I ill' ""rfn<'<' soil ranges from about 
~H · · ,..., ~~~~ · 1,, --.. . :I t HI IIH· lt~xt urP n1nges fron1 Y(~r.Y fine 

, I" '""'" /":1111 . ()n a f<·w low Sttndy motllllls the 
"'· " , . . ,,j i . l i111· '" '"'' lnam 18 t.o 30 inehes thick:. The 
~ :t ... ~ Lt \ ,.r rill! !~ '·...; t'rnin dt\tl~P eln,y to con1pnet, ~lo\vly 
, ·: .. .l.t.· ''''"' ..!:1 .1 ; i11 pla<'es it contains pock,•.ts aucl 
1.. • •1f 111 11 !\ lo:tlll. 

'" ' '/ ""''"'ff<illll!l. (Capnbilit.y unit Ils- 1).----This 
" ! ''"' ' " "' ''' /Jiil>l,• to nosio11. F ertility is low to 

, . , . - 1 "' , . 'l'l~t· :..;od l'l'lll:tins >vet and eolll late in the 
'-r '" )f I II' I" ·11 i 1 d ri<'s the surface soil crusts and hakes. 
li . .. . '"" '" II• '' 11 orkP< l at PXact.ly the right moisture 

. '" ~:,,.,~ ,. ,·lods form tltnt make iL verv <lifficult to 
<••·'· '"" '"" ~'""I o'i'('( lhed . .. 

l ' " ·· "" '" ltnl 'n·ll suitPd to most eommon field crops, 
"" · " "' '''ndl'l':tl,·l.'· well suited to Iwti.-e hay or pasture. 
\t . , t .. r t1 i-- 1111\V "'"'d for pasture . About one-third of 

... ,! ' " thl·d !'or l'rops, mostly cotton, rorn, rwd sor
· 1 ' "' , '!'Iri s ,.;o il is in the CI11_Ypn.n prairie r:t11ge site. 

II " I(' I« ttd 
t ltl "'-;1 • l;utd cO J. · -The arens mapped in this miseel

., .. , .. "''" 1:11111 '·' pn ln1n>, bet·n praeticn.ll.Y ruined for n.g:ri

. -! · · 11 111 '""' ll\· oil nml salt->1-ater waste from oil wells, 
i · · 1 :tn· IIJIH'<·: or less gullied nnd eroded and are almost 
' · · ·· ,f ~ · , ·g < ' iation. They range in size from about one 

1 '' ,,,.,·,·ral n.cres. · 
"'"L maJWfJI'IWnt (Capability unit VIII).--This 

; .\ ·d 1:--: (If no value for crops or pastltre i11 its present 
• · .I tl io11. :-lome of t.he ]pss strongly sloping and less 

. ., ··n· l\ g-tdlit<l :tn•ns may eventually be revegetn.ted by 
' ' ~,·;tl llll'n ns if no more oil or salt-water waste is <lumped 

. '" I I II ' Ill. 

11/<t·nrah series 

1'1"'"'' soils have df'vdoped from weakly alkaline shales 
" · i ··lnys JllH.lt>r a cover of grass iu nearly level to gently 
'' ' I ' ' "~ shallow vallevs. 'L'hev ure moderatelv wPll 

• • 11111:d. dark colored,v awl sligl'lt.Iy acid. They have a 
. 1, ,' I, ·1'/)lorl'd, eru mbly and granular surface soil and npper 

. I • :oi I. Their lower subsoil is mott.lecl oli ve-vt·llow and 
'. il compact rby. " 

1 lkPJnah St)ils are not. mapped sepnrtttely in Creek 
t · •lllll.v. They are closely associatefl with soils of the 
I ) , ·lin is series ill some places and with :,.;oils of the VV'oodson 
·: '''" in others, and are mapped in units wit.l1 soils of one 

.. , 1l1u other of t.hese series. The \Voodson soils differ 
•, ,, n the Okemah soils in being dark gray and having a 
· ;, 1'/):tll. Tho D(•nnis soils, where they are associated 
• : lit tlw Okemah soils, lie in slightly higher posit.ions and 

1' ~~ developed from less clayey materials. The Dennis 
··i ls are hrowner than the Okemah soils, and thev have 
'"" ~'~)rapid runoff and internal drainage . · 

.\profile of n.n Okemah soil as mapped with the Woocl
" '1 soils is described under Okemah und 'Voodson clay 

'" " ms, and u profile of an Okemah soil as mapped with 

D ennis soils is described under D ennis all(l Okemah lonms, 
gPntly sloping. 

Okemah and Woodson clay loams (0 to 1 [)(>.J'( 'PIIL 

slopes) (Ob).-These two soils OI'Cur intermixed in sm1tll 
n.r0n.s or Sl'paratdy in areas of S('Verul ttel'l'S. \Voodson 
cln.v loam occupies the nearly level , usually lower-lying 
parts of shallow valleys, and Ok1•.mah day loam th e gon
tl.v sloping, slightly higher surrounding areas, but tlJt~ two 
soils nre so dosely a.ssoeia.ted thnt it is not. practical to 
map them separately. They nterge with little or no 
clit1'erencu in surfnee npp<•n.mnc.e. Thr. parent matNinls 
of both soils are olive or olive and wllow wenklv alkaline 
days and shales. The mapping 1mit oeems iuostly in 
shallow valleys netu· Kiefer . . Mounds, and Edna. Runo{f 
is slow lo modPrate, and in temal drainnge is v~~ry slow. 
The nn.tiYe Vt>getat.ion was tn.ll gmsses, mainly hig bltJe
stem, little bl uestem, sitle-oats gen.ma, and Indiangm.ss. 

Pr1)file of Okemn.h elav loam neur :vrounds itt the 
SW;~SW!~ sec . 17, '1'. 16 ·:\., R. 12 E.: 

0 to 15 inches, rbrk-gmy clay loam, lower part slightly mot
tled wi t h brown; gnmul:u· and friable when moist, vt•ry 
hn.rd when dry; ~mface crusts in c ultiva ted fi eldR on 
drying .: slightly :.tcid . 

15 to 20 inches, cbrk grayish-brown silty t:ln.y lo:tm, Bligh t ly 
mot tled wit.h brownish yellow ami st.rong bi'Own ; crnmhly 
:tnd frin.ble wlwn moist, ;;ticky :wd ph~ tic wh en wet; 
moderatdy pernwab!l:'; :;lightly :tc id. 

20 to 35 in ch .. ~, mottlt>d gr:tyish-brown and light oliw·-hrown 
hectVy clay ; very st.iPky and sr.iff wlwn wet, t>xtremdy- ha rd 
when dry ; co mpa.et. cllld vny ~ lowly pcrme:\.bl<'; neut r:.tl. 

:);) to ·18 in elw~ -i- , rnotrlt~d light-gray :1111.! ol ivP-yellow day; 
\'ery comp:lct; very ~ lo1Yi y ]Wrm en.ble; wt>akl~- a lk<dit ,f· . 

The texture of Okemah clu \' lomn ranges from loam to 
day lon.m. The rlepth to t l ~e he a\'_\" day layer ranges 
from 18 to 25 inches. A few shot.like eoneretions of irou 
oxide oceur in the two day ln.yers. 

Profile of Woodson clav loam about 1 mile south of 
Kiefer in the SvV}~SW}~ see. :28, T. 17 ::\'., R. 12 E.: 

0 to 12 in ches, dark-gray clay loam; the fl-inch plow l:tyPr is 
Hlightly lighter in color; crumbly uml friable when nwist, 
v<>ry hard when dry ; surfn.ce ~ru:;t.s on drying; slightl y ac id. 

12 to 22 inches, d;,rk-gray lwn.vy clay, fnintly mottled with 
brown ; very compact claypan ; v• ~ ry stieky ;md &t.itf when 
wPt; very slowly permeabl~; slightly acid to n eutral. 

22 to :38 in ches, dark grayioh-brown day, mottled wit.h ydlow
ish brown; very compact; c•xtn•nwly hard when Jry; very 
~lowly pe rmeable; weakly alkalin<" . 

38 to -16 in c he~+, motth:d gray, oliv1~-brown , and yPl!oll'ish
browu clay or shaly ela.v; cout:tins a f!.·w ery~t.als of gyp
~ tun :1ncl s uta ll shotlike concn•t ion ;; of iron oxide: alkaline 
bnt not calcareous. 

The thickness of the surface soil ranges from 10 t.o 14 
inches. Considerable mottling occurs in the 11pper 
subsoil in the a.eeas t.hn.t grade tow:trd t llf' Okemah ,;oil. 

Some small areas of Parsons silt loam near Kiefer are 
induded in t.his mapping unit. These areas have u dark 
grayish-brmvn silt loam surfacp soil 12 inches t.hiek, 
whieh .rests on a mottled grn.yish-brown, strong-brown , 
and pnle-yellow elaypan subsoil. The Parsons soils are 
not extensive enough in Creek Connty to be mapped 
st'parately and are not described in this report. 

Cse and managcmr.nt (Capability unit I--4) .- The 
two soils in this mapping unit are the darkest eolor<'d and 
fin est textured soils of the prairies. They are tlw most 
fertile and productive soils for eommon field c.rops Uutt 
occur in the nplancls of this county. Okemah (·la.r lmun 
is slightly more productive Hum \Voodson da.y loam. 
Both soils luwe a moderat,ely high water-holding en.pac.ity 
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l'k:-ce inclusions consist of 10 to 18 indH·s of light-brown 
!in.· :'andy loam over dark grayisb-bro\'.11 silt loam or day 
:, Ill IlL , ovt•rlain by recent deposits of lighter colored, 
1111dier soil materials. 

I 'sc und m.anagcrnent (Capability tmit IIIw- 1).- This 
u1il is moderately productive. It is en,sily worked and 
fni1 ·l_v resistant to drought. It is not susceptible to erosion, 
'''' i. some material may be deposited on the surface by 
Ji,,.Hl waters. Cropping is hazardous he.cause most areas 
"r<· flooded several times 11 year . 

This soil is moderately well suitetl to crops and, in 
' PiLe of the flood hazard, about one-fifth of the area is 
•T<>pped. Cotton, corn, and sorghums are the chief crops. 
'1'! 1 is soil is well suited to pasture, and about one-third 
is used for this purpose . ~early half has been left in 
11:1 t.iYe forest. The soil is in the Loamy bottom-land 
1:1!\ge site. 

J(einach series 
Soils of the R einach series developed from alkaline 

lo caleareons, reddish, !'lilty to moderately s~•ndy alluvium 
"" lmv, nearly le~-el stream terraces. They are moderately 
p1·oductive soils and easily worked. They are well suited 
In all general crops of this area, including alfalfa. 

The Reinach soils hnYe a brown to reddish-brown 
l1·iable surface soil and a silty to moderately sandy sub
·.;l)il. They are similar to the Yahola soils that occur on 
lite preser1t flood plains, but the Rei:nach soils lie a little 
!1 igher nnd are above ordinary overflow. Their surfaee 
:-coil is darker than the Yahola surface soil, and is alkaline, 
!.hough usually noncalcareous. Only one Reinach soil 
is mapped in Cr eek County. 

Reinach very fine sandy loam (0 to 1 percent slopes) 
(Ra).- -This soil occurs ou low terraces or benches a few 
feet higher than the flood plains of the Cimarron River. 
It developPd ,from reddish , silty to moderately sandy, 
:dlmline, calcareous alluvial sediments. Prairie grasses 
~tnd scatte.red elm, hackberry, pecan, and oak trees were 
the native vegetation. Runoff is slow, and internal 
Llr::t.inage is moderate to rapid. 

Profile of R einach very fine sandy loam about 3% miles 
north of Drumright on a low termce of the Cinu•rron 
River: 

0 to 14 inches, ncddish-brown vt-ry fine sandy loam; the 6-inch 
plow layer is light reddish brown; weak granular structure ; 
very fri~tble; neu tra.l. 

H to -16 inches+, light reddbh-brown very fine .~ andy loam 
that contains thin ~t rata of reddish-brown and brown silt 
loa m in lower part; friable; very permRable; neutral. 

The surface soil ranges from brown to light reddish 
brown in color and from fine sandv loam to silt loam in 
texture. Some small areas next tov more strongly sloping 
Teller soils haH an overwash of light-brown, slightly acid 
fine sandy loam, 4 to 10 inches thick. 

Use and manayunent (Capability unit I-1) .-This soil 
is well suited to crops and pastnre. :\lost of it is cultivated. 
Com, cot ton, sorghums, and alfalfa are the principal 
crops. This soil is easily worked and is not suseeptihle 
to erosion. It is in the Loamy hottom-lnnd range site. 

Roebuck series 
Soils of this series consist. of only slightly modified 

clayey alluvium 'vnshrd from prairi e soils that developed 
over redbeds. The alluvial deposi t.s are ttllmline to weakly 
calcareous. The native vegetation was forest . Both 

runoff aud internal drainagu :tr!'. simi" to 1 ··n "'"''. \f" '' t. 
areitS are too poorly drained or Loo fr,·qll<'llliy IJ,,,f, . .J ''' 
be suitable for eropping unl<·ss a.rtili··iallv driliJif'd JIIHl 

protected from floods. 
The surface soil is r eddish brown. TI1P '<ld'""il 1:-1 

reddish day, slightly rnott.)ed with brown aJH[ ,l_!;ra.l·ish 
bro\\-11. Roebuck day is the only soil of this :-;,•ri .. s ll1aL is 
mapped in Creek County. 

Roebuck clay ( 0 to 1 percent slopes) ( R b). - This so i I 
occupies parts of the flood plain of the Deep Fork l(ivPr, 
where the channel is choked or partly filled hy silting. IL 
developed from clayey and silty, alkaline or calcareous, 
reddish alluvium. A native forest of elm, hackberry, 
o~•k, willow, pecan, and eottonwooJ covers these areas. 

This is a poorly drained soil. Both ruuoft' and internal 
drainage are very slow. The level flood plains are subject 
to frequent floods. This soil is not susceptible to erosion, 
but most areas are rapidly being covered with silt. 

Profile of Roebuck clay: 
0 to 20 inches, reddish-brown clay; moderately crumbly when 

moi.'lt, very sticky and plasti c when wet ; weakly alkaline. 
20 t.o -!.5 inches+, reddish-brown hea vy elay, slightly mottled 

with other ~hades of brown :tnd some gmyish brown; 
very sticky and stiff when wet, very ha rd when dry; 
slowly permeable ; weakly ca lcareous. 

Small areas have recent deposits of reddish-brown or 
bnn>-n, alkaline or calcareous, somewhat stratified clay 
loam and day, .5 to 15 inches thick. In some places the 
subsoil below about 30 inches is stratified with brown day 
loam and dark-gray calcareous day. 

Use and ma.nagf!ment (Capability unit Vw- 1).-Xearly 
all of this soil is still in woodland. It is vt>ry fertile and 
would be highly productive if it were drn.ined and pro
tected from flooding, but drainage and flood protection 
are so difficult as to he almost impossible. Clearing 
tmderbrush and culling trees to allow native pecan 
orchards and bermudagrass pastures to develop may be 
prac.tical. This soil is in the Heavy bottom-land range 
site. 

Stephenville -series~ 

Soils of this series are of medium depth over the parent 
materials of soft reddish sandstone or interbedded sand
stone and sandy shale. They developed under a scrubby 
forest of mixed bla~kjack oak and post oak. Scattered 
coarse grasses grew m open areas. 

Thes e soils are slightly acid. They have a light-colored 
friable sandy surface layer all([ a yellowish-red or red 
friable sn.ndy clay loam subsoil. The subsoil grades int.o 
the parent material, usually a t a depth of less than 3 feet. 

The Stephenville soils occupy nenrly level to moderately 
sloping nreas and are closely associated with the very 
shallow Darnell soils. The tvvo soils nre similar in snrfnee 
appearance, but the Steph<:·.nv-ille soils are 20 to ;3(; ineiH•s 
deep and the Darnell soils are 5 to 20 inches clcnp ovnr 
sandstone. Sandstone outerops are common in bot.h. 

In this eouuty, the Stephenville soils are mapped only in 
uni ts with the Darnell soils. The two scrit•s lmv1 ~ similar 
uses and u.re about equu.l in productivity. 

Stephenville and Darnell fine sandy Joams, gently 
sloping (2 to 4, percent slopes) (Sa) .-Steplwnville fine 
sanely loam oecnpies ahout 70 pl'rePnt of ll1is llln.pping 
1mit. Small areas of Darnell fine sandy loam make up the 
other 30 pereent. This unit is vnry <'Xtl'll sivn in the cen
tral, southern, and western part s of !.11<' ('OIIllty . 
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These shallow Lo moderately deep upland soils developed 
over reddish-yello·w to red sandston<' or interbedded 
sandstone and sandy shale. The paron t. materials were 
sliglltly aeid to neutral. The nativn wg0tation ·was a thin 
to moderately thid: forest of scrubby blaekja.ck oak 
und post oak, and a thin ground cover of bluestem grasses. 
Both soils are well drained. Runofr is slow to moderate, 
but. internal drainage is modNa(.n Lo mpicl. 

Profile of Stephfm,·ilk fine sandy loam, gently sloping, 
under a moderately thick cover of scrubby post oak and 
blaekjn.ck oak n.ncl blu0stN11 gra.ss(•s, nhout 2 miles east of 
Depew in the SW;~SW?~ see. 9, T. l 0 N., R. 8 E.: 

0 to 4 illches, gruyish-brow11 fine sandy [o(tm; in plowed fields 
this litycr is pale brown; wt•ak granuln.r structure; very 
friable; slightly ae icl. 

4 to 12 inches, pah·-brown light fi1w ~and.v loam; v<"ry friable 
when moist, nertrly loose wlten dry; ~lightly acid. 

12 to 28 inches . ycllowi::;h-red sandy cln_v loam; ma~si\·e struc
ture; crumbly and friable when moist, slightly sticky 
wheu WE:"t; porouH and J.wrrueahlc; nwdium acid. 

28 to 35 inchc:s, ycllowish-n•cl sandy clay loam, mottled with 
red; friable; perrnen.blc; contains small soft fragment.s of 
partly weathered sandstone; llJNlium to slightly acid. 

3.5 inches +, yellowish-red sanclstolH) bedrock ; slightly aci<i Lo 
neutral. 

The depth to bedrock ranges from n.bout 20 to 40 inches; 
normally it is less than 30 inches. A few small outcrops 
of the sandstone be.clroek ocnn·. 

Profile of Darnell fine sand v lon.m in a eultivated field of 
about. 2 percent slope, in u;;_, NW}~r\W).~ sec. Hi, T. 15 
N., R. 8 E.: 

0 to 10 inches, pale-brown ligh t fim~ s:tndy loam; structurele~s; 
very friable when moist, nnarly loo~e when dry; slightly 
acid. 

10 to 16 inehe~, reddish-yellow fine sandy loam, slightly heavier 
in lower pari; structurcle~s; friable; lower part contains 
small fragments of partly weat-h(•red :;andstoue.; medium 
acid. 

16 inches +, reddi~h-yellO\v sandstmw lwdmck; neutral. 

The depth of the Daruell soil ranges from nhont 5 to 20 
inches. Most areas art\ between 8 and 15 inches deep. 
Small outcrops of sandstone bedrock oeenr lien• nnd there. 
The transition behveen the deeper Skplwnville soil and 
the shallower Darnell soil is hardly noticeable; there is no 
change in slope or in color of the surface soil. Another 
profile of Darnell soil, as it typically oeeurs wl1en associ
ated with soils of the Pottsvi1le series, is deseribed under 
Darnell a.nd Pottsville soils, sloping. 

Use and management (Capability unit IIIe- 2) .-These 
soils are droughty aud low in fertility. They are slight,ly 
to modera.t.ely susceptible to erosion if cultivated. rviost of 
the cleared acreage has lost up to 20 percent of its surfur.e 
soil through erosion . Some shallow gullies occur on the 
more strongly sloping cleared areas. 

These soils a.re moderately well suited to crops and 
pasture. Yields are moderate under good management .. 
Intensive management is needed to maintain or increase 
productivity. 

About half of this mapping unit is cleared. Most of the 
cleared acreage has been abandoned for cropping, and it is 
now used for pa.sture. Cotton, peanuts, sorghums, corn, 
cowpeas, and sweetpotatoes are the principal crops. The 
pastures have a thin cover of three-awn grasses, bluestem 
grasses, and weeds. This unit is in the Sandy savanna 
range site. Nearly half of it is native woodland. 

tepbenviUe and Darnell fine andy loam sloping (4 
to 7 pcreeri slopes) Sb) .-'T'hese soils are like Stephen \.me 

and Darnell fine sandy loams, gently sloping, except that 
the smface soil is sommdwt. thinner. the bedrock is nearer 
the snrfu.ce, ri.nd outcrops of sandstone arc more conunon. 
About 60 percent of the aereage consists of Stephenville 
soils and n bout 40 percent of Darnell soils. 

u~c and management (Capability unit VIe-1).- This 
land is not well suited to crops. It is droughty, low in 
natural productivity, and highly erodible if cultivated. 
~1oderate yields of conunon field crops are produced when 
the soils are first cultivated, but yields decline rapidly. 

More than half of this mapping- unit. is still in woodland. 
Tlw remainder l1as been cleared, but little is still used for 
crops. Cotton, corn, sorghums, peanuts, and eowpeas are 
grown. Yields are about three-fourths as much as on the 
gently sloping soils. :\fost of the acreage that was cleared, 
cultivated, and abandoned is now in pasture. The vege
tation is three-awn grass and weeds. This unit is in the 
Sand.v savanna range site. 

If tlJese soils are eultivated, very careful management is 
needed. They should be terraced, striperopped, and 
contour-cultivated, and erosion-resistant crops should be 
planted. Areas where the soils are too shallow to be 
terraced should be used for past,ure. 

Stephenville and Darnell fine sandy loams, sloping, 
severely eroded (4 to 7 percent slopes) (Sc).-The soils 
in this mapping unit have been so severely eroded that 
they are worthless for crops. Originally, thev were like 
Stephenville and Darnell fu1e sandy loams, sloping, but 
erosion hn.s removed much of the surface soil. Numerous 
gullies are now active; some cannot be crossed with tillage 
implements. 

Use and management (Capability unit VIIe-2).-These 
soils were never well suited to crops, and now they are of 
no value for crops. All of the acreage has been cultivated, 
but. most of it is now idle or in pasture. A thin stand of 
annual grasses aud weeds furnishes poor grazing. It 
would take careful mn.nagement to establish even moder
ately good pastures. Cotton, corn, sorghums, ,cowpeas, 
and peanuts are still grown on a fe\\' acres, but yields are 
low. This mapping unit is in the Eroded savanna 
range site. 

Stidham series 
The Stidhn.m soils developed from acid sandy old alluvi

um on stream terraces under a rni.xed hardwood forest. 
They are low in naturnl fertility, but they are very respon
sive to management. They u.re well suited to fruits, 
special crops, and field crops. 

Soils of this series have n. lio-ht brownish-gray to pale
brown, friable, acid surface soil. The subsoil is yellowish
brown friable su.ndy clay loam, mottled with light gray 
and strong brown in the lower part. 

Stidham soils are closely associated with Doughert.y 
soils, which have a reddish subsoil, and with Eufaula soils, 
whieh have no loamy subsoil within 4 feet of the surface. 
In Creek Cotmty, the Stidham soils are not mapped sepn
rately. They are mapped in units with soils of the 
Dougherty series. A profile of a Stidham soil is described 
under Dougherty and Stidham fine sandy loams, nearly 
level. 

Talihina series 
The Talihina soils developed from beds of slightly 

acid to neutral, gray, brown, and olive shale thn.t included 
a little sandstone. They are very shallow, slightly acid 
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gntsses nnd senttered dm, hackberry, and mesquite trees 
grew on these :-;oils. Runoff is slo"w, and internal drainage 
is moderate. This soil is elosely nssoeiatcd with Teller 
silt loam, nearly leHl, but it has a darker colored surface 
soil and a brown or yellowish-brown, instf~ad of a red, 
subsoil. 

Profile of Vanoss silt loitm, nearly level, in a cultivated 
field about 3 miles east of Oilton in tbe ~E):; :we. :34, T. 
19 X., R. 7 E . : 

0 to JG inclwe, dark gntyish-brown silt loam ; the 6-inch plow 
layer i~ ;;lightly lighter in color; moderate granular ~true
tun;; friable when moist, hard when dry; neutral. 

16 to 28 incheE, dark-brown clay loam; mPdium granular 
structure; crumbly and friable when moist, hard when 
dry; permeable; nPntral. 

28 to 38 in~hes, brown clay loam, faintl .v mottled with 
strong browu ; crumbly and friable ; permeabl e ; neutral. 

38 to 48 inchcH +, yellowish-brown clay loam; sligh tly more 
friable and noticeably more sandy than ln.yer above; 
nPutr:J.l to weakly a lkaline. 

The surface soil ranges in color from very dark grayish 
hrown in undisturbed areas to gruyi.sh brown in cultivated 
fields, and in texture from very fine sandy loam to heavy 
silt loam. In areas where this soil grades toward the 
Teller soils, the upper subsoil is brown and the lower 
f'Uhsoil is strong brown to reddish brown. 

A few small level areas of Brewer silt loam are included 
in this mapping unit. These n.reas have a dark-gray silt 
lonm surface soil14 inehes thick over a dark-gray crumbly 
day subsoil. Brew·er soils are not mapped separately in 
Creek County, and they are not described in this report. 

Use and management (Capability unit I -3) .- This is a 
moderately productive, easily worked soil. It responds 
well to good mann.gement, and it is not susceptible to 
erosion. 

This soil is exeellent for crops and well suited to pasture. 
About three-fourths of it is eultivated. The principal 
crops are cotton, corn, sor~lmms, and oats. The rest is 
used for pasture. This soil is in the Loamy prairie range 
site. 

Vanoss silt loam, gently sloping (2 to 4 percent slopes) 
(Va) .-This soil .is similar to Vanoss silt loam, nearly 
lewl, but its slope makes it slightly susceptible to erosion 
if cultivated. It occurs in small areas in association with 
nearly level Vanoss and Teller soils. 

Use and management (Capability unit Ue-1).-:More 
than half of this soil is used for crops. The same crops 
are gro\vn as on Vanoss silt loam, nearly level, but yields 
arc slightly lower. Eroded areas are 10 to 20 percent 
less productive tban the normal soil. Good management 
would restore the original productivity in 2 or :3 :feltrs. 
This soil is in the Loamy prairie range site. 

V rdigris .. erie 
These soils occnpy the flood plains of streams. The 

alluvium from whieh they developed came mostly from 
dark soils of the prairies; some came from liqlt t-eolorecl 
soils. Soils of this series are moderntPly well drained, 
hut they are flooded occasionally to freqnently. The 
pnriodic floods do not prevent suceessful cultivation except 
in tlte narrow flood plains of small streams. 

'I'IH·:-w soils have a dark grayish-brown, friable, slightly 
a!"id sttrfacc soil and a clark grayish-brown clay loam 
~mbsoil. The subsoil is slightly mottled and somewhat 
finer Lext11red iu the lower part. Verdigris soils are 

darker <'olored tho.n the Puhski soils and have mot 
retentive, less sandy subsoils. They ~tre similar to th 
~fason soils, ,,,.hieh lie sligbtly higher and are ahov 
ordinary overflow. 

Verdigris fine sandy loam (0 to 1 percent slopes) (Vd).
This soil occupies parts of narrow flood plains, mainly i 
the central and \Yestern parts of the county. The paren 
mnterinls wPre slightly o.ci.d to weakly alkaline alluvill 
sediments, most of which were washed from dark soils o 
the prairie; some were derived from light-colored soils o 
forested areas. Runoff is slow, and internal drnino.ge i 
moderate. These soils are flooded for short period 
seveml times a vear. Fresh alluvial sedimentl'l are de 
posited on most ·areas dnring floods. Native forests o 
elm, hackberry, ottk, pecan, and cottonwood grew 01 

these soils, and some coarse grasses and shrubs ·eovere( 
the ground. 

Profile of Verdigris fine sandy loam: 
0 to 1-1 inches, grayish-brown fine sandy loam, weakly stratifiec 

in lower part with dark gmyish-brown silt loam; very 
friable when moist ; slightly acid. 

14 to 32 inche.~, dark grayish-brown cla.y loam; crumbly a.nc 
friabl e when moist, moderately sticky when wet; slightly 
acid to neu trnl. 

32 to 50 inches +, dark grayish-brown clay loa.m, mottled or 
~plotehed with light brown; contains thin sea.ms or lenseo 
of light-brown 1ine sandy loam below about 40 inches; 
neutral. 

:\'lost areas of this soil are covered by recent alluvium, 
5 to 1.5 inches thick. This alluvium ranges from brown 
to dark grayish brown in color. The texture is fine sandy 
loam. It is somewhat stratified below plow depth. 
The clay loam subsoil is dark gray or dark grayish brown 
in most places. 

u~e and management (Capability unit I-2).-This is n 
moderately productive soil. It i.s likely to be flooded late 
in spring; consequently, eroppin~ is uncertain . This soil 
does not erode, hut a considerable amount of soil material 
is deposited by floodwater. Areas where floods are least 
frequent are well suited to crops. Corn, eot,ton, and sor
ghums are the most common crops. The soil is also well 
suited to pasture. Two-thirds of the acreage has been 
cleared for crops and pasture, and one-third is still under 
native forest. This soil is in the Loamy bottom-land 
rancre site. 

erdi ris silt loam (0 to 1 percent slopes) (Ve).-This 
sbil is mappe l on flood plains of streams throughout the 
county. The parent material consisted of slightly acid 
to weakly alkaline alluvial sediments washed from dark 
soils of the pntiries. The native vegetation was a hard
wood forest of elm, oak, hackberry, cottonwood, and pecan 
trees, and scattered coarse grasses. Runoff is slow, and 
in ternnJ drainage is moderate. This soil is flooded one 
to three times a year; nevertheless, most of it can be 
::mceessfully cropped. 

Profile of Verdigris silt loam in a eultiv~tted field ablmt. 
-! miles west of Bristow in the SW;~SW;{ sec. 34, T. lo 
X., R. 8 R: 

0 to lti inches , dark gmyish-brown silt loam ; friable and easily 
worked \\·hen moist, hard when dry; ;; lightly a cid. 

1() to 3G inche:::, dark grayish-brown clay hJ:tm, faintly mottled 
with brown in the lower part; crumbly and friable wlwn 
moi.>t, hard wh<'n dry ; porous and permeable; "lightly 
lteid r.o neutral. 

36 to 46 inches +, dark grayish-brown clay loam, splotched or 
mot.tled with brown aud gray; friable; pE>rmeable; weakly 
alk:tline . 
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CREEK COUNTY, OKLAHOMA 

Th,~ surface laye.r is 10 to 20 inches thick. fu some 
pltt,·c:~ the lower part of this layer is weakly stmtifie(I 
with fine sandy loam and clay loam. The subsoil is 
,.fi~lttly acid to weakly allmline. Stratified darker colored 
1111d lighter colored sediments may occur in thE' lowest layer. 

l i,e amil management (Capability unit I-2) .- This soil 
i11 ,,,,Jl suited to crops or pasture. It is somewhat more 
prod nctive than Verdigris fine sandy loam. It is not, sus
rqH i.ble to erosion, but soil mrtterial may be deposited 
on !.he surface by floods. The flood-deposited material 
n•plPnishes the supply of plant nutrients. About one
foiii'Lh of this soil is still under native forest. Half of 
tit•· remainder is cropped, mostly to corn, cotton, sor
f{hllms, and alfalfa. Yields range from almost complete 
(uilllres to very high yields. Some of the soil is in pasture . 
't'lli,; soil is in the Loamy bottom-land range site. 

Verdigris clay loam (0 to 1 percent slopes) (Vc).-
This soil occms on the wider flood plai11s of the larger 
··r····ks of the county. The alluvial sediments from which 
it. developed are slightly acid to weakly allmline. They 
Wf'I'C washed from dark-colored soils of the prairies. Run
nil' is slow, and internal drainage is moderate. The native 
\''':!;dation was a fon•st of t-lm, hackberry, ash, oak, pecan, 
1l11d cottonwood, and coarse grasses. 

Profile of Verdigris clay loam about }f mile southeast of 
:-;npulpa in the NW~~SW;~ sec. 6, T. 17 N., R. 12 E.: 

0 to 20 inches, d:J.rk grayish-brown clay loam ; moderately 
gran ular structure ; crumbly and friable when moist, h;1rd 
when dry; porous; s lightly acid. 

20 to 38 inches, grayish-brown clay loam, slightly mottled with 
brown and some pale brown; friable; permeable; slightly 
acid. 

38 to 'Jti inches +, grayish-brown clay loam, mottled wi th other 
shades of brown; contains pockets and thin seams of brown 
fine sanely loam; slightly acid. 

The color of the surface layer ranges from very dark 
ln·own in undisturbed areas to clark grayish brown or dark 
ln·own where cultivated. Small areas have a 3- to .5-ineh 
lnynr of gmyish-bro\\-'11 loam that bas been deposited on 
11te sm·face by floodwaters. 

rrse and m(tnagement (Capability unit I-2).-This is a 
l1ighly productive soil. Most of the areas are flooded one 
1 o three times a year, but this does not prevent their use 
!'or cultivated crops. This soil is not susceptible to 
. ·rosion, but on most areas soil material is deposited during 
i!<JOds. 

,\bout one-third of this soil is cultivated. Corn, cotton, 
'tnd sorghums are the principal crops. About one-fourth 
'" in woodland. The rest is idle or used for pasture. 
This soil is in the Loamy bottom-land range site. 

Woodson series 
These are claypan soils that developed from alkaline or 

'.\ •·akly calcareous shales and clays on nearly level to 
,_,: .. ntly sloping prairies. They occupy small nearly level 
;~n ·ns in gently sloping shallow valleys. These soils are 
dnrk grayish brown to dark gray. They are slight.ly acid. 

Woodson soils are closely associated w1th soils of the 
( >kt•mah series. The two series differ little in smface 
>~ ppeamnce. The Woodson soils have a thim1er and more 
:·ranular surface soil than the Okemah soils, and they 
lta.ve a dark-gray claypan subsoil. -woodson soils are 
;1•>t mapped separately in this county. Areas of Woodson 
··by loam are included in Okemah and Woodson clay 
!.,ams, and a profile of the Woodson soil is described under 
that unit. 

Y ahola series 
These soils oecm· on the Hooll plains of tlin I)"''P Fork 

and Cimarron Rivers and otlwr large sLreu.ms. Tho part •ril, 
mn.terial was alluvium derived from gru.sslmul soib tmd• ·r
luin by redbeds. Soils of the Yahola serit•s hn.vo a n~ddi,.;h
hrown alkaline or cttlcareous surface soil and a mod<•mt"l y 
sandy subsoil. · 

These soils are moderately to highly productive. At'!'HS 

that are not flooded too often are well suited to "l'lll'ml 

field crops. Yahola soils are similar to Port soils in ~urfaee 
ttppearance, but they have a sandier subsoil. They are 
more alkaline than Pulaski soils. Y ahola soils lw.ve <t 
sandier subsoil and more rapid internal drainage than tho 
Roebuck soils. 

Yahola very fine sandy loam (0 to 1 pereent slopes) 
(Y b).--This soil occurs on the flood plains of the Cimarron 
and Deep Fork Rivers. It developed from calcareous or 
alkn.line sandy alluvial sediments washed from prairies 
underlain by redbeds. Runoff is slow to moderate, and 
int.ernal drainage is moderate to rapid. All areas of thi~ 
soil are periodically flooded. Those on the flood plain o1 
the · Deep Fork River are too frequently flooded to be 
suitable for crops, and they have been left in native 
hardwood forest. The nllitive vegetation was a forest oJ 
elm, ash, oak, eottonwood, and pecan trees. CoarsE 
gmsses grew where the forest was thin: 

Profile of Y ahola very fine sandy loam about 1~ mil~: 
north ofOilton in the NWXSW% sec: 28, T. 19 N., R. 7 E. 

0 to 16 in ches, r":ddish-brown very fine sandy loam; structure· 
less; very fnable; alkaline but not calcareous. 

16 to 46 inches+, reddish-yellow light fin e sandy lo11m, wen.kl ) 
stratified in the lower part wit.h loamy fine st1nd; ver) 
friable and freely permeable; a lkaline but not caleareous 

The surfaee soil is alkaline or calcareous. In color i1 
ranges from light brown to reddish brown and in textun 
from fine sandy loam to silt loam. Small areas whert 
floodwaters have recently deposited sediments may b( 
>vealdy stratified. 

Use a,nd management (Capability unit I -2) .---This soi 
is easily worked and moderately productive. Areas tha 
are not flooded too often are well suited to crops. Tht 
soil is not susceptible to erosion. It receives fresh deposit: 
of soil material dming floods . 

All of the cropland is on the flood plain of the Cimarr01 
River. Cotton, corn, and sorghums are the principu 
crops. This soil is in the Loamy bottom-land range site 

Yahola clay loam (0 to 1 perce nt slopes) (Ya).-Thi 
soil developed from reddish, calcareous, sandy alluviun 
on the flood plains of the Deep Fork and Cimarro1 
Rivers. The native vegetation was a forest of nlm 
hackberry, Ottk, pecan, cottonwood, and ash. Coars 
grasses grew where the forest wtts thin. Rtmoff is slow 
but internal drainage is rapid through the sand: 
substratum. 

This soil is associated with Yahola very fine sn.nd: 
loam. It is like that soil except for having a finl'r textun•t 
smface soil. 

Profile of Y ahola clay loam: 
0 to 14 inches, reddish-brown elay loam ; ernrnl>ly and frial>l 

when moist, moclerat(•ly sticky when wet ; alkaline c 
weakly calcareous. 

14 to 45 inches+, reddish-yellow very fine ~andy loam, w<'akl 
stratifi ed in lower part with loamy ><:mds and clay lo:tJW 
very permeable; weakly calcareous. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

SYMBOL 

Ba 
Bb 
B·: 
[Jd 

Ca 
Cb 

Ce 
Cl 

Da 
Db 
De 
Dd 

()f 

Dg 
Dh 
Dk 
Dr 

[,J 

[b 

Na 

Pb 

Pa 
Rb 

Sc 

Ta 

'/a 
Vb 
Vc 
'/d 

15 
Wa 

Ya 
Yb 

SOILS LEGEND 

NAME 

Bates fine sandy loam, gently slop1ng 
Bates f1ne sandy loam, slop1ng 
Bates fine sandy loam, slop1ng, severely eroded 
Broken or gull1ed sandy upland 

Choteau very fme sandy loam, gently sloping 
Choteau very f1ne sandy loam, nearly level 
Cleburnes fme sandy loam 
Collinsville and Bates soils, gently sloping 
Collinsville and Talihina soils, sloping 
Collinsville and Talihma soils, strongly slop1ng 

Darnell and Pottsville soils, sloping 
Darnell and Pottsville soils, strongly sloping 
Denn1s and Okemah loams, gently slop1ng 
Dennis and Okemah loams, sloping 
Dennis and Okemah loams, sloping, severely eroded 
Dougherty and Stidham f1ne sandy loams, gently slop1ng 
Dougherty and StidhaTfl f1ne sandy loams, nearly level 
Dougherty and Stidham fine sandy loams, slopmg 
Dougherty and Stidham loamy f1ne sands, gently sloping 
Dougherty and S!idham loamy fine sands, nearly level 

Eufaula loamy fine sand, gently sloping 
Eufaula loamy f1ne sand, strongly slop1ng 

Gullied bottom land 

Mason clay loam 
Mason silt loam 

Neosho silt loam 

Oil·waste land 
Okemah and Woodson clay loams 

Port clay loam 
Pulaski fine sandy loam 

Remach very fine sandy loam 
Roebuck clay 

Stephenville and Darnell f1ne sandy loams, gently sloping 
Stephenville and Darnell fine sandy loams, slop1ng 
Stephenville and Darnell fine sandy loams, slopmg, severely eroded 

Teller silt loam, gently slop1ng 
Teller silt loam, nearly level 
Teller silt loam, sloping 

Vanoss silt loam, gently sloping 
Vanoss silt loam·, nearly level 
Verdigris clay loam 
Verdigris fme sandy loam 
Verdigris silt loam 

Riverwash 

Yahola clay loam 
Yahola very fine sandy loam 

Sods surveyed 1940·1949 by 0. H. Brensing, Dale Scr~ven, E. C. Talley, 
Oklahoma Agr~cultural Experiment Station; H. P. Mikles, Sod ConservatiOn 
Serv1ce, and H. M. Galloway, Oklahoma Agricultural Experiment Station and. 
U. S. Department of Agriculture. 

Soil map constructed by CartographiC D1v1sion, 
Soil Conserva!lon Service, USDA, from 1949 
aerial photographs. Controlled mosa1c based on 
polyconic projection, 1927 North Amer~can datum. Correlation by James Thorp, U. S. Department of Agriculture. 

Roads 

Good motor 

Poor motor 

Trail 

Marker, U. S. 

Railroads 

Single track 

Multiple track 

Abandoned 

Bridges and crossings 

Road 

Trail, foot 

Railroad 

Ferry 

Ford 

Grade 

R. R. over 

R. R. under 

Tunnel 

Buildings 

School 

Church 

Station 

Mme and Quarry 

Shaft 

Dump 

Prospect 

Pits, gravel or other 

Power line 

Pipeline 

Cemetery 

Dam 

Levee 

Tank 

Oil well 

Windmill 

Canal lock ( po1nt. 
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/ 

Site Inspection and Analysis Plan 

Loraine Refinery 

Creek County, Oklahoma 

CIRCLA # OKN000606909 

Date: 

March 24th, 2009 

State of Oklahoma 

Department of Environmental Quality 

Prepared by: 

---r;;;;L Un ~ 
Todd Downham, Environmental Programs Specialist II 

Hal Cantwell, Environmental Programs Specialist IV 

Approved by: 

Philip Ofosu, EPA Region VI Site Assessment Manager 
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~----------------------------~~~~~~~~~~---------------------_!g. ( of~ CHAIN OF CUSTODY RECORD 

Site Name: 

SAMPLE !.D. 

SUPERFUND/ SITE REMEDIATION UNIT 
OKLAHOMA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Site Location: Code: Return Results To: 

Date Time SEL Numbers 

~~~S~5_-_L=----------------------+44'/~z~~~7~:-~~~~~3~~~~~~~¥+-4-~-+-1~~62.13(/;~~ 
~L~5~5_-__ 3~--------------------+~4~~~z_L~1~:~~~0~3~~~~~~y~-4--~+-4-·~b~1/~7 
r~~s~s----~----------------------+~~,~~z-~~~~;~~~r~J~~~~~~~~~--~+-~-~~-~Jta./;,i 
~L~5~S--~~--~------------------+'~~L~~-¥~D'~·I~o~1~~X~~~K~~--~+-~~~''·U£J/;~? 
r~~S~)-~~t-----------------------+14/.~z-~~/~Dl~ lt~-~~V~¥~~X~-+~~+-4-4~'W~~z /J7o 
L ') 5 - 7- L ~_It z._ J D: 2, z.. 3 '( ')(' 'f. I '"" 3 I /7( 

Sampler's Signatu~ () (" iy' Dat~2·_,m: 10 
"' Rec~ by: r-. ~ ~~~~~~e-~ 

11 
c .,........ "'\ 

(Relinquished by)' -/ ~/( .j ,-:x>lli--l-.....____ tf/z ~1 c, 1 z:;..,., 1 v-......._ ,...."' '-( _ ,.. ,... -'-"' 1 '"t~ ~ 
Relinquished by: Du!i,/Time' Received by:c:J V ~ Date/Time 

Relinquished by: Date/Time Received by: Date/Time 

~----------------------------~----------~-----------------------~------------~ 
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_!l 'L of C --CHAIN 01<' CUSTODY RECORD 
SUPERFUND/ SITE REMEDIATION UNIT 

OKLAHOMA DEPARTMENT OF ENVIRONMENTAL QUALITY 
Site Name: Site Location: Code: Return Results To: 

Lol'rt:r ;11 -e._ r! 't' .f't' rl .,. ,. y gr,·-;ft,w/ (J Jc_ . 070 7vdeL btJ w"' ~ ~ J'"'t 
-

4-< "' 
s 
~ 

0 ,_. "' '" ,_. " "' g~ 
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~ "' 'iii 
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1§ a ;:: " g~ u ~ l'l " i8 o_ 
~ >&: f;;Uj :; 

L >5- ~~ '- I, -z..- '/D'rll-- 7 ( 't. y; I ""''tt,2JSI' r 171 

L~')-(t, [L -z_'t.- /D;D ~ )( y; \( ':!' 6 2 tS..~2-- ;;'61 . 
L-SS- lr dhz__ l<t: '7'-, 3 'J( I< I( yr.. 4-,6 __ 32 ;, ~ ( 

L 5 5-!8 Cfhl-- 9:2-;t-- ? y- '/(' )( <-~ c. 2-IS.Y I r; t 
t_ 55-/9 1/z z_ //r'-1? ;, )( '{: )( "t(,·t. IS T ), ~ 3 

t....5D- I 'f lz- z_._ It : z_.z_ "?> X' x )\ '-{ e, 2- 1. >J.; It t '1 
L-50-2.. L-dz1..- I I ; J 8 ? X )( )( l'-lt.U7- /1 F 
L- -=;, D - .3 <; r(zz.- /Oi /9 } K f )( 462.15'_1_/,~ (, 
L5D-'f :ijn.. ( J ~it.;... 3 K /( ')( '/. 'i 6 2-r.:r<T 1 V 
t--SD-5 ~ Zl- II : 4--z; -; 'I )( \( ' I-ff, 2.1 liD .£ fr ff 
L.-5{)-{., :<J 1Z- j D; !,0 '3 '{: y: )( f-f€.1-tC-f _;_ Jt1 

;r,·;:; &l.<iV1~ I (;!?-I 1<. Z-1 X I.( P--lb~· /;1o _, ~ 
'--!-

,r:;- f' lei P?!t~ }1 Jt. I (;:&- t"l [L, fJu .... 'J.,' ?v X. [4{, 7. 16} . t:: ~ 
' 

~ /J 

Sampler's Signature ( fl Da)j,i~ft Rec~dby: Date!Timc 
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-
Relinquished by: I Date!Tiuie Received by\._) v'--" DatefTime 

Relinquished by: Date!Time Received by: Dateffime 

--· 



16 072



16 073



16 074



16 075



16 076



16 077



16 078



16 079



16 080



16 081



16 082



16 083



16 084



16 085



16 086



16 087



16 088



16 089



16 090



16 091



16 092



16 093



16 094



16 095



16 096



16 097



16 098



16 099



16 100



16 101



16 102



16 103



16 104



16 105



16 106



16 107



16 108



16 109



16 110



16 111



16 112



16 113



16 114



16 115



16 116



16 117



16 118



16 119



16 120



16 121



16 122



16 123



16 124



16 125



16 126



16 127



16 128



16 129



16 130



16 131



16 132



16 133



16 134



16 135



16 136



16 137



16 138



16 139



16 140



16 141



16 142



16 143



16 144



16 145



16 146



16 147



16 148



16 149



16 150



16 151



16 152



16 153



16 154



16 155



16 156



16 157



16 158



16 159



16 160



16 161



16 162



16 163



16 164



16 165



16 166



16 167



16 168



16 169



16 170



16 171



16 172



16 173



16 174



16 175



16 176



16 177



16 178



16 179



16 180



16 181



16 182



16 183



16 184



16 185



16 186



16 187



16 188



16 189



16 190



16 191



16 192



16 193



16 194



16 195



16 196



16 197



16 198



16 199



16 200



16 201



16 202



16 203



16 204



16 205



16 206



16 207



16 208



16 209



16 210



16 211



16 212



16 213



16 214



16 215



16 216



16 217



16 218



16 219



16 220



16 221



16 222



16 223



16 224



16 225



16 226



16 227



16 228



16 229



16 230



16 231



16 232



16 233



16 234



16 235



16 236



16 237



16 238



16 239



16 240



16 241



16 242



16 243



16 244



16 245



16 246



16 247



16 248



16 249



16 250



16 251



16 252



16 253



16 254



16 255



16 256



16 257



16 258



 

 

 

  
 

 
 
42 

 
 

 
Reference 10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16 259



August 3, 2009 
Todd Downham 
Lorraine Refinery Site Inspection (SI) 
Records of Communication 
 
August 3, 2009: Spoke with Steve McGuire, Public Works Director, City of Bristow, Ok. 
Mr. McGuire answered my questions regarding the locations of Municipal Wells that 
provide drinking water to the City of Bristow. He provided a map with the names and 
locations of each well.   
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